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XIV. On the Discoloration of Silver by a hard-boiled ~a~. By 
Mr .  J. MURrtAT, Lecturer on Experimental Philosophy. 
Lo~,l;)u, 21~t J;~nv, avy, 1814. 
SIRs, THE discoloration of silver by a hard-boiled egg is a 
question di~eult of solution. It may appear to be an anomalous 
ph~enomenon. 
Observation and experiment enable me to state the followil~g 
circumstances : 
If a slip of polished silver permeates the alb~lrnen of tb.e egg 
exclusiveS, it suffers no chaT~,e ; but if it also pcnetrate~ t!~e 
~lolk, it is instantly tarnished, and (what is worthy of particular 
remark) the slralu,~ of the metal in contact with the all, u~r, ea 
alone is coloured) while the surface of the silver embraced by 
the yolk retrains its pristine lustre and character. The effects 
are more imposing, if the silver be suffered to pass through the 
first stratum of albumen, then through the yolk, mad then again 
through the albumen. The impression is also more sensible the 
harder the egg. 
There are two views in which the ph~enome'.xon may he consi- 
dered ; 1st, an electrical phmnomenon ; 2dly, a chemical effect :
---if the former, which I conceive it to be, then it is a modifi- 
cation of that Voltaic circle which Davy annonnees~ and where 
one metal is concerned. In the present ease, however~ there is 
only one menstruum, namely the yolk furnishing sulphuretted 
hydrogen. The effect produced at each end of the silver, it fol- 
lows from hene% must be a positive phaenomenon. The albu- 
men is decomposed, and the olive oxide of silver produced, 
compounded according to Davy of 100 parts silver and 7"3 parts 
oxyffen. 
Were it the sulphuret of silver~ it ought to be tarnished on/y on 
that part of the slip which the yolk envelops. It receives the 
oxygen, according to mv estimate of the phmnomenon~ fi'0m the 
albumen~ which is kno'~n to contain it. 
" Si quid no* i~ti re, tius istis, 
Caladidus iml~crt," 
I may again revert o the subject. 
I observe timt Mr. Walker of" Lynn has, in No. 187, page 368, 
of The Philosophiee.l Magazin% given a theory of combustion as 
deduced from Galvanic phamomena. In my lecture on Galvanism 
at Lynn, I took occasion to point out that there were two opi- 
nions respecting the evolution of oxygen and hydrogen at the 
respective poles of the Voltaic circle : 1st, Resting on the sup- 
position that water is composed of hydrogen and oxygen~ that a 
decomposition might take place, and these constituents be libe- 
rated 
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rated from their combination i  the gaseous form. 2dly, Con- 
~idering water as an element, an undeeompounded body, and 
that the radicles of oxygenous and hydrogenous gas were eom- 
munieated by the positive and negative wires, mid these com- 
bining with the water, probably in definite portions, constituted 
gaseous oxygen and hydrogen. Tiffs was the opinion of Ritter 
of Jena, and I remarked that it was in harmony with our best 
views of electrical phenomena. How ean we account for the elec- 
trical spark not only deeomposing but reeomposing water, on the 
latter supposition ?~two opposite ffects resulting from the same 
cause ?~analysis and synthesis aeeomplished bysimilar means ?
~destruclion and reunion, by one agent~ under identical modi- 
fications ? It is hard to be conceived. But a more satisfaetery 
solution is obtai~xed, if we admit hat oxygen and hydrogen in the 
form of gas are lements (evolved by means of attrition in the 
electrical machine, or the action of aeid and alkaline menstrua 
on metallic bodies in the Voltaic trough,) united with water ;
then, these gases in definite proportions, by passing the spark 
through them, may be united, and the radicles form a neutral 
effeet ;~when the power of holding the water in solution ceas- 
ing, the moisture is precipitated. 
There is much obscurity in Mr. Walker's solution of the ph~e- 
nomena of eombustion, arising fi'orn his using indiseriminately 
the terms heat (ealorie) and combustion. Now ealorie (the mat- 
ter of heat) and combustion (the act of ignition) are not iden- 
tical. What may be eolleeted, however~ from the general tenor 
of that paper~ is merely the theory of Lavoisier in a new dress. 
Mr. Walker may please to be informed that combustion takes 
place where there is not the least evidence of the existence of 
oxygen, as that elicited from the union of sulphur and some of 
the metals, &e. 
I solicit your pardon for this digression~ and am with much 
respect, 
Sirs, your humble servant, 
JOHN MURRAY. 
To 3/[essrs. Nicholson a d Tilloch. 
XV. A Mathematical Question. By Sir H. C. ENGLEFIELD~ 
Bart., F.R.S.F.A.S.,  &c. dec. 
Petersham, Jan, 18, 1814, 
SiRs, TH~ very extraordinary powers of the American boy 
[Zerah Colburn] in finding the roots of numbers, among other 
wonderful effects of mental computation, led me lately to con- 
sider the subject ; and in the course of what I may call a meeha- 
xfieal dissection of numbers~ I fell on the method which~ if you 
do 
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